Introduction: Software applications executed on a smart-phone or mobile device ("Apps") are increasingly used by oncologists in their daily work. A comprehensive critical review was conducted on Apps specifically designed for Radiation Oncology, which aims to provide scientific support for these tools and to guide users in choosing the most suited to their needs. Material and methods: A systematic search was conducted in mobile platforms, iOS and Android, returning 157 Apps. Excluding those whose purpose did not match the scope of the study, 31 Apps were methodically analyzed by the following items: Objective Features, List of Functionalities, Consistency in Outcomes and Usability. Results: Apps are presented in groups of features, as Dose Calculators (7 Apps), Clinical Calculators (4), Tools for Staging (7), Multipurpose (7) and Others (6). Each App is presented with the list of attributes and a brief comment. A short summary is provided at the end of each group. Discussion and Recommendations: There are numerous Apps with useful tools at the disposal of radiation oncologists. The most advisable Apps do not match the more expensive. Three all-in-one apps seem advisable above all: RadOnc Reference (in English), Easy Oncology (in German) and iOncoR (in Spanish). Others recommendations are suggested for specific tasks: dose calculators, treatment-decision and staging.
Introduction
Apps (abbreviation for applications) are pieces of software that can run on web browsers, computers, mobile phones and other electronic devices as tablets; though colloquially, an app typically refers to software used on a Smartphone or mobile device (Android, iPhone, BlackBerry, iPad) i.e. "mobile app" or "iPhone app." They are simple, self contained programs that allow user to perform specific tasks, hopefully in a simple, user friendly way.
Thousands of apps have been developed in recent years, dealing with all fields of entertainment, business and sciences. Oncology has not been an exception [1] [2] [3] [4] . Taking advantage of its functionality and portability, many oncologists use these applications every day to perform simple tasks, like calculating a body surface or the biological effective dose (BED) of radiation. In this paper we perform a comprehensive review of this kind of tools developed for Radiation Oncology, which aims to provide scientific coverage for the analyzed apps and to guide users in choosing the most suited for their needs.
Material and Methods
A systematic search was conducted in each main mobile platform:
-Play store (Android, Google) [5] .
-App Store (iOS, Apple) [6] .
We use a convenient device for each one: Samsung Galaxy S2 and Sony Xperia Z3 Compact with Android; iPhone 4 and iPad mini (2nd generation) with iOS.
The following keywords were introduced:
▪ radiation oncology ▪ radiotherapy ▪ radiation therapy ▪ oncología radioterápica ▪ radioterapia
Search results returned 46 apps in iOS and 111 apps in Android, 157 total; many of them repeated in both Android and iPhone stores.
Additionally, the terms "oncology" and "radiation" were separately introduced to pick up some other apps whose name made them suitable of interest, obtaining a total of 195 apps.
Free apps were directly downloaded to its corresponding device. Companies with costly apps were asked for a free sample. If the answer was negative or absent, applications were downloaded after disburse the involved cost. Search was conducted in June 2015, for both Europe and USA stores.
131 out of the 195 results were excluded for the following reasons:
• 19 were dedicated to recompile articles.
• 25 were patient focused.
• 12 were made for hospitals to arrange meetings.
• 34 which topic was not about Oncology at all.
• 2 were made for working with Aria network.
• 11 had learning techniques for students' exams.
• 11 were devoted only to chemotherapy or target therapy.
• 11 were about congress schedules.
• 5 were in one language not included in our criteria: Neither English, German nor Spanish.
• 1 did not work.
Additionally, 33 apps were also excluded because their content, in many cases of interest, did not fit the purpose of this study: not being clinical tools for professionals of radiation oncology, or having worthless or minimum content.
The remaining 31 apps, which are the subject of the study, were analyzed in the following items: -Objective features: name, developer, price in Euros and Dollars, analyzed version, memory size, initialization time, language, in-app purchases, log-in requirement, online connection required, bugs or hangs, and working links -List of functionalities -Consistency in outcomes -Usability, as assessed and rated by two trained radiation oncologist
Results
The 31 apps obtained by the above method are described below. They are presented in groups of functionalities, with a brief summary. All of them are in English, except when another language is described in Comments section.
When a rate is given, the higher the better. For instance, an app with 4/5 in Design is better in our opinion than another with 3/5. Summary: There are lots of other apps that could find a place in your phone home screen. Apps like ITAview, a DICOM viewer, show us a world of opportunities expanding each day. The lack of apps for contouring is striking, being Radoncoulous the sole representative.
Dose calculators

Discussion and Recommendations
"Wait, I've got it in my phone" is an often-repeated phrase nowadays. At home, in the office or in the hospital, common people and professionals take advantage of the vast potential of apps as calculation or consultation tools.
There are free and paid apps, and also partially free. It is possible that the free stuff is enough for your work. Also subscription-based apps are getting more and more importance. Not always the most expensive ones are in our recommendation, coincidentally being the ones less updated.
In the first place, you can decide between an all-in-one app and a specific one. Depending on your mother language, there are three of them really useful: in English [RadOnc Reference], German [Easy Oncology] and Spanish [iOncoR] . A simpler alternative to these can be a dose calc, as our pick eLQ. For staging, TNM Cancer Staging for Android is clean and quick to use. In both iOs devices and Android you can find Cancer Staging and Grading too. We want to highlight the need of more apps like Radonculous, a simple contouring help. Clinical radiation oncologist needs a fast access to treatment-decision and staging references; NCCN guidelines for, inPractice Oncology and IASLC Staging Atlas in Thoracic Oncology, are good tools for these tasks.
If you are an oncologist, you are lucky to have at your disposal applications that can always go with you, shortening calculations or providing reliable information at any time. Maybe, this does not make you a better doctor, but at least it will free up time to devote to your patients. The evolving world of oncology has new instruments capable of maintaining its step.
